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Title of The Device: Coupled-type lead frame for semiconductor 
package 

PRIOR ART 

Conventionally/ an electrical component having leads, 
such as an IC package for accommodating an integrated circuit 
element is made of an electrically-insulating material such 
as ceramic or glass etc. , and, as shown in Fig* 2, it comprises 
an insulating substrate 18 having metallization layer 21 
formed from a high-melting point metal powder such as 
molybdenum (Mo), tungsten (W) , or manganese (Mn) etc. on the 
top and side surfaces thereof, outer lead terminals 12 attached 
to the metallization layer 21 by soldering to electrically 
connect the integrated circuit element to an external circuit, 
and a lid body 22, and within the interior thereof, the 
integrated circuit element 23 is accommodated and hermetically 
sealed to form a semiconductor device. 

In such a prior art semiconductor package, when the lead 
terminals 12 are soldered to the metallization layer 21 on a 
side surface of the insulating substrate 18 which is a member 
of the package, using a soldering material such as silver solder, 
the insulating substrate 18 and the lead terminals 12 having 
the soldering material clad on the surfaces thereof are placed 
within a jig made of black lead, and alignment is performed 
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so that the metallization layer 21 on the side surface of the 
insulating substrate 18 and the lead terminals 12 are pressed 
against each other, and thereafter, it is passed through a 
soldering furnace at approximately 800°C to thermally melt the 
soldering material, thus, to achieve the soldering of the lead 
terminals 12 to the metallization layer 21 on the side surface 
of the insulating substrate 18 which is a member of the package. 

However, according to this method, in order to abut the 
lead terminals 12 against the metallization layer 21 on the 
side surfaces of the insulating substrate, a jig made of black 
lead is required, and alignment between the lead terminals 12 
and the insulating substrate 18 within the jig requires 
substantial efforts, and also, this jig made of black lead has 
an extremely poor general versatility as it has to be provided 
individually and correspondingly to the shapes of the 
insulating substrate 18 and the lead terminals 12, so that it 
has a drawback that the semiconductor package as a product is 
very costly. 

Furthermore, when the lead terminals 12 are soldered onto 
the metallization layer 21 on the side surface of the insulating 
substrate 18 as a member of the package using the aforementioned 
jig, the black lead as a constituent of the jig adheres onto 
the surfaces of the metallization layer 21 of the insulating 
substrate 18 and the lead terminals 12, and as a result, when 
the surfaces of the lead terminals 12 etc. are plated in a 
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subsequent process, desirable adhesion of the plated metal 
layer cannot be achieved as the black lead is present on the 
surfaces of the lead terminals 12 , thus, there has been a 
drawback in that the plated metal layer would generate adhesion 
failures or terminal holes . 

Accordingly, in order to address the above-mentioned 
drawbacks, there has been proposed a coupled-type lead frame 
11 for semiconductor package as shown in Fig. 3, comprising 
a plurality of coupling plates 14 each having shelf portions 
15 for supporting the insulating substrate 18 on the both sides , 
which couples a pair of lead frames 13, 13 having a plurality 
of lead terminals 12. In this coupled-type read frame 11 for 
a semiconductor package, the insulating substrate 18 is placed 
on the opposing shelf portions 15, 15 of adjacent coupling 
plates 14, 14, and at this point, the insulating substrate 18 
is tightly held therebetween by the pressure promoted by the 
elasticity of the shelf portions 15, 15, thereby achieving the 
alignment between the metallization layer on the side surfaces 
of the insulating substrate 18 and the lead terminals 12, and 
it is then passed through a soldering furnace to achieve 
soldering between the metallization layer of the insulating 
substrate 18 and the lead terminals 12. 

According to this method, however, the stamping process 
to form the coupled-type lead frame 11 has to be performed 
highly accurately relative to the external dimensions of the 
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insulating substrate 18 in order to avoid the displacement 
between the insulating substrate 18 and the lead terminals 12, 
so that, when placing the insulating substrate 18 on the self 
portions 15, 15 of the adjacent coupling plates 14, 14 and 
tightly holding therebetween by pressure, utilizing the 
elasticity of the coupling plates 14, 14, the coupling plates 
14, 14 have to be push-opened in order to place the insulating 
substrate 18, and at this point, when an excessive force is 
applied to the coupling plates 14, the coupling plates 14 may 
be deformed, and as a result, the coupling plates 14 may no 
longer be capable of tightly holding the insulating substrate 
18 by pressure, thus, the alignment and abutment between the 
metallization layer on the side surfaces of the insulating 
substrate 18 and the lead terminals may not precisely be 
achieved, that in turn, may result in the incapability of 
accurate soldering of the lead terminals 12 to the 
metallization layer . 

OBJECT OF THE PRESENT DEVICE 

The present device was contrived in consideration with 
the above drawbacks, and an object thereof is to provide a novel 
lead frame which never deforms when abutting and aligning the 
lead terminals relative to the package members so as to avoid 
the displacement, and allows the lead terminals to be soldered 
to the package members extremely accurately. 
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EMBODIMENT 

The present device will now be explained in greater 
detail according to an embodiment shown in Fig . 1 . 

Fig. 1 shows one embodiment of a coupled-type lead frame 
for a semiconductor package according to the present device, 
and as a whole, the coupled-type lead frame indicated by 
reference numeral 1 comprises a pair of lead frames 3, 3 having 
a plurality of lead terminals 2 and a plurality of coupling 
plates 4, 4 for coupling the lead frame pair 3,3. 

The aforementioned lead frame 3 includes a plurality of 
lead terminals 2 attached at a constant interval in a comb-like 
formation, and this interval of the lead terminals 2 
corresponds to the interval of the metallization layer 9 formed 
on the side surfaces of the package member 8. 

A soldering material such as silver soldering alloy etc. 
is clad on one of the major surfaces of each lead terminal 2, 
that is, the surface to be abutted against the package member 
8, and after the lead terminals 2 are aligned with, and pressed 
against the metallization layer 9 on the package member 8, it 
is passed through a furnace at approximately 800°C to thermally 
melt the silver soldering alloy etc., thereby soldering each 
of the lead terminals 2 onto the metallization layer 9 of the 
package member 8 . 

The lead frame 3 and the lead terminals 2 are made of 
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a metal such as cobal (Fe-Ni-Co) or 42-alloy etc., and they 
are formed from a plate-like metal body through a known stamping 
method. 

The pair of lead frames 3, 3 having the plurality of lead 
terminals 2 are coupled by a plurality of U-shaped coupling 
plates 4, and each of these coupling plates 4 has, on the both 
sides of the top portion thereof, shelf portions 5 on which 
the package member 8 is placed and tab portions 6 to be abutted 
against the package member for alignment. 

The spacing between the coupling plates 4 attached to 
the lead frames 3, 3 corresponds to the outer dimension of the 
package member 8, and placement of the both ends of the package 
member 8 on the opposing selves 5, 5 would result in the package 
member 8 to be held on the coupling plates 4, 4 in a manner 
that the metallization layer 9 on the side surfaces of the 
package member 8 is pressed against the top ends of the 
respective lead terminals 2. At the same time, the package 
member is abutted against the opposing tab portions 6 , 6 of 
the adjacent coupling plates 4, 4, thereby determining the 
position thereof, so that the free movement of the package 
member 8 is inhibited, thus accurate positioning of the package 
member 8 is provided. 

In this way, by placing the package member 8 on the shelf 
portions 5, 5 of the adjacent coupling plates 4, 4 by 
push-opening the coupling plates 4, 4 (and the tab portions 
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6, 6), and abutting the tab portions 6, 6 to set the member 
in position, the lead terminals 2 clad with a soldering material 
such as silver soldering alloy etc. are abutted against, and 
positioned relative to, the metallization layer 9 (i.e. a layer 
of a high-melting point metal such as Mo, W, Mn etc. ) deposited 
on the both side surfaces of the package member 8, and at the 
same time, by passing it through a soldering furnace at 
approximately 800°C to thermally melt the soldering material, 
the lead terminals 2 are connected to given portions of the 
metallization layer 9 on the side surfaces of the package member 

in a coupled-type lead frame for a semiconductor package 
according to the present device, a slit 7 is formed between 
the tab portions 6, 6 formed on the both sides of each coupling 
plate 4 as shown in Fig. 1. With such a slit 7 formed between 
the tab portions 6, 6 of each of the coupling plates 4, even 
if an excessive force is applied when push-opening adjacent 
coupling plates 4, 4 (and the tab portions 6, 6) for the 
placement of the package member 8 on the shelf portions 5, 5, 
a part of such force is absorbed by the slit 7, so that the 
coupling plates 4 ( and the tab portions 6 ) would not be deformed, 
and the package member may be abutted and positioned by the 
tab portions 6,6, thus, extremely accurate positioning of the 
package member 8 may be achieved. 
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